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0%XUWRQDQG5*DPHVRQ
6FKRRORIWKH%XLOW(QYLURQPHQW8QLYHUVLW\RI6DOIRUG6DOIRUG0:78.
(PDLOPFEXUWRQ#HGXVDOIRUGDFXNUJDPHVRQ#VDOIRUGDFXN


$EVWUDFW 1XPHURXV DXWKRUV KDYH DGYRFDWHG WKDW WKH FRQVWUXFWLRQ LQGXVWU\ VKRXOG KDYH
DGYDQFHGDQGPRYHGDZD\ IURPEHLQJDQ LQGXVWU\EHVHWE\µODWHGHOLYHU\FRVWRYHUUXQVDQG
FRPPHUFLDOIULFWLRQ¶$VWKHLQGXVWU\H[DPLQHVSRVVLEOHVROXWLRQVWKHUHKDVEHHQFRQVLGHUDEOH
UHVHDUFKDQGLQWHUHVWLQDOWHUQDWLYHPHWKRGVRIFRQWUDFWLQJVXFKDVµDOOLDQFLQJ¶7KHDLPRIWKLV
UHVHDUFKZDVWRSURYLGHDFULWLFDOUHYLHZDQGDQDO\VLVRIWKHIDFWRUVFRQWULEXWLQJWRDVXFFHVVIXO
FRQVWUXFWLRQDOOLDQFHLQRUGHUWRLGHQWLI\NH\IDFWRUV$FULWLFDOOLWHUDWXUHUHYLHZKLJKOLJKWHG
VL[NH\IDFWRUV7KHVHZHUHLQFRUSRUDWHGLQWRDWKHRUHWLFDOIUDPHZRUNZKLFKZDVWKHQWHVWHG
HPSLULFDOO\ XVLQJ D TXDOLWDWLYH PHWKRGRORJ\  ,QWHUYLHZV ZLWK VHQLRU FRQVWUXFWLRQ
SURIHVVLRQDOVDFWLYHLQ8.DOOLDQFLQJSURMHFWVZHUHFRQGXFWHGDQGWKHPDWLFDQDO\VLVZDVXVHG
WRDQDO\VHWKHGDWDFROOHFWHGFRPSDULQJLQWHUYLHZUHVXOWVZLWKWKHWKHRUHWLFDOIUDPHZRUN7KH
UHVHDUFKFRQFOXGHG WKDW IRXURXWRI WKH VL[IDFWRUVZHUHVKRZQWREHVLJQLILFDQWFRQWULEXWRU\
IDFWRUVLQVXFFHVVIXODOOLDQFHV)ROORZLQJDFRPSDUDWLYHUHYLHZEHWZHHQWKHOLWHUDWXUHRXWFRPHV
DQGWKHHPSLULFDOILQGLQJVDUHYLVHGIUDPHZRUNZDVSURGXFHG7KHUHYLVLRQVWRWKHIUDPHZRUN
LQWURGXFHGWZRQHZIDFWRUVFOHDULQYHVWPHQWVWUDWHJLHVDQGWKHQHHGIRUFOHDUULVNPDQDJHPHQW
SURFHVVHV,QFRQFOXVLRQWKHUHVHDUFKKDVLGHQWLILHGNH\IDFWRUVLQWKHVXFFHVVRIFRQVWUXFWLRQ
DOOLDQFHV7KHILQDOIUDPHZRUNFRXOGQRZEHWHVWHGIXUWKHUHPSLULFDOO\XVLQJDODUJHUVDPSOHRI
UHVHDUFKSDUWLFLSDQWVLQRUGHUWRYDOLGDWHWKHUHVHDUFK

.H\ZRUGVDOOLDQFLQJIUDPHZRUNWKHPDWLFDQDO\VLV


,1752'8&7,21

7KH 'HSDUWPHQW IRU %XVLQHVV ,QQRYDWLRQ DQG 6NLOOV >'I%,6@  UHSRUW KLJKOLJKWV WKH
FRQVWUXFWLRQLQGXVWU\¶VYDOXHWRWKH8.HFRQRP\DQGVWDWHVWKDWE\FRQVWUXFWLRQVKRXOG
KDYHDGYDQFHGDQGPRYHGDZD\IURPDQLQGXVWU\EHVHWE\³ODWHGHOLYHU\FRVWRYHUUXQVDQG
FRPPHUFLDOIULFWLRQ´'I%,6S$VWKHLQGXVWU\H[DPLQHVSRVVLEOHVROXWLRQVWKHUH
KDVEHHQFRQVLGHUDEOHUHVHDUFKDQGLQWHUHVWLQDOWHUQDWLYHPHWKRGVRIFRQWUDFWLQJDVDQDSSURDFK
WR LPSURYH FRQVWUXFWLRQ SHUIRUPDQFH )RUPLQJ DQ DOOLDQFH LV RQH PHWKRG RI UHODWLRQDO
FRQWUDFWLQJWKDWUHOLHVXSRQFRPPXQLFDWLRQWUXVWDQGFRPPRQJRDOVWRVXFFHHG-RKQHWDO
 6P\WK DQG 3U\NH  S VXJJHVW WKDW VXFFHVVIXO LPSURYHPHQW LQ LQQRYDWLRQ
VKRXOG QRW LJQRUH ³WKH KXPDQ DQG VRFLDO GLPHQVLRQ RI PDQDJLQJ SURMHFWV´  7KH\ DOVR
FRQWHQGWKDWYDOXHDGGHGDSSURDFKHVKDYH³IRUWRRORQJEHHQFRQVLGHUHGDVVRPHWKLQJDGGHG
WKURXJKLQDQLPDWHWRROVDQGWHFKQLTXHV´7KH5R\DO,QVWLWXWLRQRI&KDUWHUHG6XUYH\RUV>5,&6@
VWDWHVWKDWFRQVWUXFWLRQVNLOOVVKRUWDJHVDUHFDXVLQJSURMHFWVWRH[SHULHQFHGLIILFXOWLHV
ZLWKJUHDWHUVHSDUDWLRQRISURMHFWUROHVWKXVFRQWULEXWLQJWRWKHSRRUSHUIRUPDQFHZKLFKWKH8.
*RYHUQPHQWKDVLGHQWLILHG5,&6DOVRVXJJHVWVWKDWSUREOHPVZHUHEHLQJHQFRXQWHUHG
GXHWRWKHH[LWRIPDQ\H[SHULHQFHGFRQVWUXFWLRQWUDGHVSHRSOHDQGSURIHVVLRQDOVIROORZLQJWKH
JOREDO ILQDQFLDO FULVLV RI  &RQVLGHULQJ DPL[WXUH RI SHUVSHFWLYHV WKH SXUSRVH RI WKLV
UHVHDUFKLVWRH[DPLQHFRQWHPSRUDU\FRQFHSWVDQGGHWHUPLQHZKHWKHUWKH\ZLOOFRQWULEXWHWRD
VXFFHVVIXOFRQVWUXFWLRQDOOLDQFH&RQVWUXFWLRQSURMHFWVDUHUDUHO\DUHSHDWSURFHVVRIWHQEHLQJ
FKDUDFWHULVHGE\IUDJPHQWDWLRQRIVSHFLDOLVWIXQFWLRQVWKDWFRQWULEXWHVWRSRRUSHUIRUPDQFHDQG


ORZ VDWLVIDFWLRQ UHODWLRQVKLSV KDYH WUDGLWLRQDOO\ EHHQ WUDQVDFWLRQDO DQG GR QRW LQFHQWLYLVH
GHYHORSPHQWEH\RQGWKHLPPHGLDWHQHDUWHUPSULRULWLHV)HOORZV	/LX

7KHDLPRIWKLVUHVHDUFKZDVWRSURYLGHDFULWLFDOUHYLHZDQGDQDO\VLVRIWKHIDFWRUVFRQWULEXWLQJ
WRDVXFFHVVIXOFRQVWUXFWLRQDOOLDQFHLQRUGHUWRLGHQWLI\NH\LVVXHVDQGIDFWRUV7KLVDLPZDV
DFKLHYHGE\VHWWLQJDVHULHVRIREMHFWLYHV)LUVWO\DFULWLFDOOLWHUDWXUHUHYLHZZDVFRQGXFWHG
LQ RUGHU WR LGHQWLI\ NH\ IDFWRUV DQG SURGXFH D WKHRUHWLFDO IUDPHZRUN  6HFRQGO\ WKH
IUDPHZRUNZDVWKHQWHVWHGHPSLULFDOO\XVLQJH[SHUWLQWHUYLHZV)LQDOO\WKHRU\ZDVFRPSDUHG
ZLWKWKHWHVWRXWFRPHVLQRUGHUWRSUHVHQWDUHYLVHGIUDPHZRUN7KLVSDSHUVXPPDULVHVUHVHDUFK
FRQGXFWHGDVSDUWRID0DVWHUVGHJUHHGLVVHUWDWLRQVWXG\%XUWRQ


/,7(5$785(5(9,(:

:KDWLVDQDOOLDQFH"

%LODWHUDOFRQWUDFWVFRQVWUDLQKRZHDFKSDUW\EHKDYHVGXHWRWKHLUSURILWDQGWDUJHWGULYHQQDWXUH
6P\WK	3U\NH,IDFRPSDQ\LVRSHUDWLQJDFRQWUDFWDWDORVVWKHSURMHFWWHDPZLOOEH
LQFHQWLYLVHG WR DOWHU LWV SRVLWLRQ WKURXJK WKH UHFRYHU\ RI FODLPV  0DFGRQDOG  S
GHVFULEHV µUHODWLRQVKLS FRQWUDFWLQJ¶ DV ³D GHOLYHU\ PHWKRG LQFOXGLQJ SDUWQHULQJ DQG
DOOLDQFLQJDVDPHWKRGWKDWGHOLYHUVPXWXDOO\DFFHSWDEOHRXWFRPHVIRUDOOSDUWLHV´:DONHUDQG
:DONHU  S FRQWHQG WKDW ³«DOOLDQFHV JHQHUDOO\ SURYLGH VRXQG RXWFRPHV WKDW
RYHUFRPH FULWLFDO SUREOHPV HQFRXQWHUHG LQ PDQ\ WUDGLWLRQDO WUDQVDFWLRQDO DSSURDFKHV WR
FRPSOH[FRQVWUXFWLRQLQIUDVWUXFWXUHGHOLYHU\SURMHFWV´$WWHPSWLQJWRGHILQHZKDWDQDOOLDQFH
LVZRXOG EH SUXGHQW DQG DOORZ IRU DQ XQGHUVWDQGLQJ RIZKDW DQ DOOLDQFH DJUHHPHQW FDQ EH
FRQVLGHUHG WR EH DQG KRZ LW LV GLIIHUHQW IURP RWKHU IRUPV RI UHODWLRQVKLS DQG WUDGLWLRQDO
FRQWUDFWLQJ VXFK DV SDUWQHULQJ $FFRUGLQJ WR &KHQ HW DO  WKHLU OLWHUDU\ UHYLHZ
GHPRQVWUDWHGWKDWWKHFULWLFDOGLIIHUHQFHEHWZHHQDOOLDQFLQJDQGSDUWQHULQJLVWKHFRQVLGHUDWLRQ
RIULVNVXQGHUWDNHQYHUVXVUHZDUGVJLYHQDQGWKDWDOOLDQFLQJFDQEHGHILQHGE\LWVDELOLW\WR
SURYLGH LWV YDULRXV DFWRUV UHZDUGV IRU H[FHHGLQJ WKH GHILQHG SHUIRUPDQFH WKUHVKROGV DQG
VXLWDEO\FRPSHQVDWHWKRVHZKRKDYHVXIIHUHGIURPDODFNRISHUIRUPDQFH,QJLULJHDQG6H[WRQ
GHWHUPLQHGWKDWWKHEHQHILWVRIDOWHUQDWLYHDUUDQJHPHQWVZKHUHFRQVLGHUDEOHYDOXHFDQ
EH GHYHORSHGZHUH QRW EHLQJ DFKLHYHGGXH WR RYHUDUFKLQJ SUHVVXUH WR HQVXUH SURILWDELOLW\
:DONHUDQG+DPSVRQVWDWHGWKDWDOOLDQFHVDUHIRUPHGDQGFDQEHFDWHJRULVHGIURPWZR
SHUVSHFWLYHVUHDFWLYHDQGSURDFWLYH7KH\LGHQWLI\WKHQHHGVE\WKHFKDUDFWHULVWLFVVKRZQIURP
WKHLU UHYLHZ LQWR WKH UHVHDUFKRIRWKHUV LQ WKDWDFOLHQWRU VLPLODURUJDQLVDWLRQKDV VWDWHGD
SDUWLFXODUUHTXLUHPHQWDQGWKHUHVSRQGLQJRUJDQLVDWLRQVUHDFWDQGIRUPDQDOOLDQFHLQRUGHUWR
VDWLVI\WKDWUHTXLUHPHQW)RUH[DPSOHRQHRIWKHILUVWDOOLDQFHSURMHFWVFRQGXFWHGLQ$XVWUDOLD
WKH :DQGRR% RLO SODWIRUP DGRSWHG DQ DOOLDQFLQJ DSSURDFK EHFDXVH RI WKH FOLHQW¶V SRRU
SUHYLRXVH[SHULHQFHZLWKD WUDGLWLRQDOSURFXUHPHQWPHWKRGZKLFK UHVXOWHG LQ WLPHDQGFRVW
RYHUUXQV -HIIHULHV HW DO   3URDFWLYH RUJDQLVDWLRQV IRUP VLPLODU DUUDQJHPHQWV LQ
DQWLFLSDWLRQRIWKHUHTXLUHPHQWVGHPDQGHGE\WKHUHFHLYLQJRUJDQLVDWLRQ&OHJJHWDO
FRQWHQG WKDW DOOLDQFH FRQWUDFWV DUH D GHYHORSPHQW WR DYRLG WKH FOLPDWH RI PLVWUXVW ZKHUH
SDUWLFLSDQWVRSHUDWHZLWKGXSOLFLW\DQGWUXVW LV OLPLWHG0RUHUHFHQWUHVHDUFKE\:DONHUDQG
:DONHU  VXSSRUWV WKH LPSRUWDQFH RI FRPSHWLWLYH DGYDQWDJH UHVRXUFH DQG FDSDELOLW\
LVVXHVLQDOOLDQFLQJ






/HJDOFRQVLGHUDWLRQV

%DUQHVDQG'DYLHVFRQWHQGWKDWWKHUHDUHIRXUNH\IXQFWLRQVRIDWUDGLWLRQDOFRQVWUXFWLRQ
FRQWUDFW DOORFDWLRQ RI ULVNV DQG WKH UHODWLRQVKLS EHWZHHQ ULVNV DVVXPHG FRPSHQVDWLRQ
GLVSXWHV DQG LQVXUDQFH UHGXFWLRQ LQ HIIRUW WR GRFXPHQW UROHV DQG UHVSRQVLELOLWLHV EHVSRNH
GRFXPHQWV LQFUHDVH WUDQVDFWLRQ FRVWV DQG YDOLGDWLRQ RI WKH EXVLQHVVPRGHO E\ SURYLGLQJ D
IUDPHZRUNIRUSUDFWLFH:KDWLVQRWFOHDUIURPOLWHUDWXUHLVWKHEDVLVIRUWKHOHJDOIRUPDWLRQRI
DQDOOLDQFHZKHWKHURUQRWLWXVHVDGYDQFHGWHFKQRORJLFDOSUDFWLFHV$UHODWLRQDODSSURDFKWRD
FRQWUDFW ZRXOG SURYLGH JUHDWHU HPSKDVLV RQ WKH IRUPDOLVDWLRQ RI WDVN DQG SURGXFWLRQ
PRQLWRULQJ7KLVDSSURDFKZRXOGRIIHUDGYDQWDJHVRYHUELODWHUDOFRQWUDFWVWKDWFRQWULEXWHWR
XQGHVLUDEOHEHKDYLRXUV ,QLWLDOFRQWUDFWGHVLJQFDQVLJQLILFDQWO\ LQIOXHQFH WKHRXWFRPHVDQG
UHODWLRQVKLSG\QDPLFVEHWZHHQSDUWLHV)DHPVHWDO6XFKDSHUVSHFWLYHGRHVQRWJLYHD
FOHDULQGLFDWLRQDVWRRWKHUIDFWRUVWKDWPD\EHGLIIHUHQWWRWUDGLWLRQDOIRUPVRIFRQWUDFW)RU
H[DPSOHWKHUHPRYDORIGDPDJHVFODXVHVIRUSRRUSHUIRUPDQFHPD\SUHYHQWDVSXULRXVFODLP
EHLQJSUHVHQWHGLQRUGHUWRPDLQWDLQDUHWXUQRISURILW$OVRVWDNHKROGHUPDWXULW\LVDIDFWRU
UDUHO\FRQVLGHUHGZKLFKFDQKDYHDFULWLFDOLPSDFWRQWKHVXFFHVVRIDOWHUQDWLYHDUUDQJHPHQWV
$KEDKL UHDVRQHG WKDWPRVWFROODERUDWLYHEHKDYLRXUVZHUHUHTXLUHG WRKDSSHQGXH WR
XQUHDVRQDEOHH[SHFWDWLRQVZLWKPLQLPDOLQSXWWRVXSSRUWWKHSURFHVV7KHYDULHW\RIRXWFRPHV
PD\LPSRVHOLPLWDWLRQVRUVXSSRUWFRQWUDGLFWRU\EHKDYLRXUWRWKDWZKLFKLVVRXJKWDQGDVVXFK
OHJDOLVVXHVDUHZRUWK\RIFRQVLGHUDWLRQLQWKLVUHVHDUFK


7HFKQRORJLFDODGYDQFHPHQWV

2QJLQJDGYDQFHPHQWVLQWHFKQRORJ\SUHVHQWERWKVLJQLILFDQWFKDOOHQJHVDQGRSSRUWXQLWLHVWR
WKHFRQVWUXFWLRQLQGXVWU\3DUDPHWULF%XLOGLQJ,QIRUPDWLRQ0RGHOV%,0FRQWLQXHWRUHSODFH
FRRUGLQDWHEDVHGJHRPHWULFPRGHOVLQRUGHUWRHQKDQFHDVVHWZKROHOLIHF\FOHSHUIRUPDQFH%,0
FDQEHXVHGWRHQKDQFHDEXLOGLQJ¶VGHVLJQLQRUGHUUHGXFHLW¶VHQHUJ\XVDJHDQGLQLWLDOFDSLWDO
H[SHQGLWXUHE\VHOHFWLQJDQRIIVLWHFRQVWUXFWLRQPHWKRG(DVWPDQHWDO%,0DQGRII
VLWHPDQXIDFWXULQJDUHMXVWWZRGHYHORSLQJLQQRYDWLRQVDQGQHLWKHUFDQEHFRQVLGHUHGDVUHFHQW
GHYHORSPHQWV+DOWWXOD HW DO  VXJJHVW WKDW%,0KDVEHHQ IRUHFDVWHG WR VROYH VHYHUDO
SUREOHPVEXWFRQFHGHWKDW%,0KDVQRWDOZD\VEHHQDEOHWRGHOLYHURQPDQ\RIWKHSURPLVHG
RXWSXWV0DQ\ UHDVRQVKDYHEHHQJLYHQ WKURXJKRXW OLWHUDWXUH IRU WKH ORZDGRSWLRQRI%,0
%DUQHVDQG'DYLHVFLWHWKHKLJKWUDLQLQJFRVWVZKRVHUHTXLUHPHQWVDUHYHU\GLIIXVHWR
LGHQWLI\DQGYDU\FRQVLGHUDEO\IURPRQHHQYLURQPHQWWRWKHQH[W7KH\DOVRGHVFULEHDVNLOOV
JDSDQGLGHQWLI\WKHQHHGIRULQGXVWU\VWDQGDUGV=KDRHWDOFRQFOXGHGWKDWHGXFDWLRQDO
FRXUVHVZHUH IRXQG WREH WDXJKWZLWKPLQLPDO FRQWH[WXDOEDFNJURXQG DQG DVVHVVHGDJDLQVW
ODUJHO\DFDGHPLFFULWHULD7KH\FRQGXFWHGDVHULHVRIOLWHUDWXUHUHYLHZVDQGGHYHORSHGDFDVH
VWXG\ IRU WKHLU UHVHDUFK LQWR HGXFDWLRQ DQG WUDLQLQJ IRU %,0 DQG DGYDQFHG FRQVWUXFWLRQ
SURFHVVHV 7KHQDUURZEUHDGWKRIWKHUHVHDUFKFRQGXFWHGFDQQRWEHGHHPHGWRDSSO\WRDOO
HGXFDWLRQ DQG WUDLQLQJ FRXUVHV +RZHYHU WKH UHVHDUFK GRHV KLJKOLJKW WKH ODFN RI LQGXVWU\
VXSSRUW LQ GHYHORSLQJ DSSURSULDWH WUDLQLQJ :LWK WKH FRQVWUXFWLRQ LQGXVWU\ VXSSRUWLQJ
HGXFDWLRQ WKHUH LV DGDQJHU WKDW LWPD\EHGHYHORSHGZLWKRXWGXHFRQVLGHUDWLRQ WRSUDFWLFDO
DSSOLFDWLRQ =KDR HW DO  LGHQWLILHG D ODFN RI VNLOOV LQ PDQ\ DVSHFWV QRW MXVW LQ WKH
RSHUDWLRQRI%,0IXQFWLRQV







6DWLVIDFWLRQDQGYDOXH

7KHWHUPµYDOXH¶DVGHVFULEHGZLWKLQDGLFWLRQDU\JLYHVPDQ\PHDQLQJVLQPXOWLSOHFRQWH[WXDO
HQYLURQPHQWV %DULPD  S LQ KHU WULDQJXODWLRQ VWXG\ RI SULPDU\ UHVRXUFHV
GHWHUPLQHGWKDW³«SHUFHLYHGYDOXHIURPWKHOHQVHVRISRWHQWLDOVWDNHKROGHUVFDQEHFRPSOH[´
$FNQRZOHGJLQJ WKH OLPLWDWLRQV RI WKH UHVHDUFK %DULPD  VXJJHVWV WKDW WKH VWXG\ FDQ
LQFUHDVHLW¶VXQGHUVWDQGLQJE\UHSHDWLQJWKHUHVHDUFKLQGLIIHUHQWHQYLURQPHQWVDQGFXOWXUHV
0LOOVHWDOLGHQWLILHGWUHQGVZLWKLQWKHLUUHVHDUFKWKDWPD\VXJJHVWFHUWDLQFRPSDQLHV
DQGLQGLYLGXDOVFDQLPSURYHWKHLUUHVSHFWLYHSHUIRUPDQFHVOHDGLQJWRLPSURYHGVDWLVIDFWLRQ
ZLWK JUHDWHU YDOXH DOLJQPHQW ,Q WKHLU FDVH VWXG\ UHVHDUFK0LOOV HW DO  DWWHPSWHG WR
FODVVLI\EHKDYLRXUVDQGTXDOLWLHVDWWULEXWHGWRYDOXH5HVHDUFKLQWKHDUHDRIVDWLVIDFWLRQDQG
YDOXHLVQHLWKHUDEVHQWQRUXQGHUGHYHORSHG\HWPRVWUHVHDUFKKDVEHHQFRQGXFWHGLQDUHDFWLYH
PDQQHU DQG UHDFKHV VLPLODU FRQFOXVLRQV LQ WKDW YDOXH LV D PHWDSK\VLFDO SURSHUW\ WKDW LV
EHKROGHQWRZKDWLVSHUFHSWLEOHDQGDVVXFKDSSHDUVWREHUHOHYDQWWRDFRQVWUXFWLRQDOOLDQFH
FRQWH[W


&RPSHWLWLYHDGYDQWDJH

&RPSHWLWLYHDGYDQWDJHE\LWVGHILQLWLRQVHHNVWRREWDLQDVXSHULRUSRVLWLRQ+RZDQDGYDQWDJH
LVVKDSHGFRXOGEHPXOWLIDFHWHG$QRUJDQLVDWLRQWKDWUHGXFHVLWVULVNH[SRVXUHLQFRPSDULVRQ
WR D FRPSHWLWRU KDV JDLQHG DQ DGYDQWDJH 7KH IRUPDWLRQ RI DGYDQWDJHV DQG KRZ WKH\ DUH
GHYHORSHGVKRXOGEHFRQVLGHUHG0RLQJJHRQDQG(GPRQGVRQ¶VUHYLHZRIVHFRQGDU\
VRXUFHV FRQFOXGHV WKDW RUJDQLVDWLRQDO OHDUQLQJ LV D VRXUFH RI FRPSHWLWLYH DGYDQWDJH 7KH\
FRQFOXGHWKDWRUJDQLVDWLRQDOOHDUQLQJFDQEHFDWHJRULVHGLQWRIRXUPDLQDUHDVRUJDQLVDWLRQVDV
HPERGLPHQWV RI SDVW OHDUQLQJ LQGLYLGXDO OHDUQLQJ DQG GHYHORSPHQW LQ RUJDQLVDWLRQV
RUJDQLVDWLRQVLQFUHDVLQJWKHFDSDFLW\IRUFKDQJHWKURXJKDFWLYHLQWHOOLJHQWSDUWLFLSDWLRQDQG
LQGLYLGXDOVJDLQLQJDZDUHQHVVRISHUVRQDOFDXVDOUHVSRQVLELOLW\DQGLQWHUSHUVRQDOVNLOOV7KHLU
XVHRIVHFRQGDU\VRXUFHVKRZHYHUFRQVWUDLQVWKHDELOLW\RIWKHDXWKRUVWRPDNHJHQHUDOLVDWLRQV
IRUDOOSRVVLEOHVFHQDULRV,WUHPDLQVSRVVLEOHWKDWDILIWKXQNQRZQVFHQDULRFRXOGEHGLVFRYHUHG
E\IXUWKHUUHVHDUFK7KHDXWKRUVDOVRGRQRWH[SUHVVWKHOLPLWDWLRQVRIWKHUHVHDUFKDQGGRQRW
FRQVLGHUZLGHUPDQDJHPHQWWKHRULHVLQEXVLQHVVHQYLURQPHQWV0RLQJJHRQDQG(GPRQGVRQ
FRXOGKDYHEHQHILWWHGIURPDUHYLHZRI)LHGOHU¶VFRQWLQJHQF\ WKHRU\0LWFKHOOHWDO
YDOLGDWHGWKHWKHRU\¶VPDLQFRQFOXVLRQVWKDWRUJDQLVDWLRQDOOHDGHUVKLSDQGOHDUQLQJLV
PRUHLQIOXHQFHGE\VLWXDWLRQDOFLUFXPVWDQFHV7KHLUSULPDU\VRXUFHGUHVHDUFKFRQWHQGVWKDW
WKHUHLVQRVLQJOHLGHDOZD\DVRQHDSSURDFKPD\QRWSURYHHIIHFWLYHLQVXEVHTXHQWDSSOLFDWLRQV
,UUHVSHFWLYH RI WKH GLIIHULQJ SRVLWLRQV WKH OLWHUDWXUH EURDGO\ VXSSRUWV D OLQN EHWZHHQ
FRPSHWLWLYHDGYDQWDJHDQGFRQVWUXFWLRQDOOLDQFHV


3HUIRUPDQFHEDUULHUV

,WZRXOGEHLOORJLFDOWRDVVXPHWKDWDQDOOLDQFHZLOOEHVXFFHVVIXOLQHYHU\DOOLDQFHIRUPDWLRQ
,IDQDOOLDQFHLVH[SHFWHGWRVXFFHHGLWLVRIYDOXHWRH[DPLQHZK\DQDOOLDQFHPD\QRWSHUIRUP
DVZHOODVH[SHFWHG7KHVHWHUPVZLOOKDYHVXEMHFWLYHYDOXHVWRHDFKLQGLYLGXDOVXFFHVVWRRQH
SHUVRQRUJURXSPD\EHGHHPHGDIDLOXUHE\DQRWKHU1JRZLFRQFOXGHGWKDWDOOLDQFHV
ZHUHQRWQHFHVVDULO\VRXJKWVROHO\WRLPSURYHSURMHFWSHUIRUPDQFHLWZDVHTXDOO\OLNHO\WKH\
ZHUHQHFHVVDU\WRLPSURYHEXVLQHVVSHUIRUPDQFHLQRUGHUWKDWPRUHQHZFRPSHWLWLYHPDUNHW
HQWUDQWVFRXOGEHVXFFHVVIXOO\FRPSHWHGDJDLQVWRUSUHYHQWHGIURPFRPSHWLQJDWDOO1JRZL¶V
DQDO\VLVVXJJHVWHGWKDWFXOWXUHYDOXHVDQGH[SHFWDWLRQVZHUHWKHPRVWVLJQLILFDQWEDUULHU


WRLPSURYLQJSHUIRUPDQFH7KHVHILQGLQJVDUHVXSSRUWHGE\WKHUHVHDUFKRI:DONHUDQG:DONHU
 LGHQWLI\LQJ WKH LPSRUWDQFH RI µEHKDYLRXUDO IDFWRUV¶  7KHVH DQDO\VHV KLJKOLJKW WKH
LPSRUWDQFHRIFRQWLQXHG UHIOHFWLRQDQGDGDSWDWLRQGXULQJ WKHDOOLDQFH OLIHF\FOH/DYLH HWDO
 FRQGXFWHG LQWHUYLHZV DQG ZRXOG FKDOOHQJH 1JRZL¶V  SRLQW RI YLHZ 7KH\
FROOHFWHG VXUYH\ GDWD LQ RUGHU WR WHVW D QXPEHU RI K\SRWKHVHV UHODWHG WR RUJDQLVDWLRQDO
VLPLODULWLHV7KHLUUHVHDUFKFRQFOXGHGWKDWVLPLODULW\LQSDUWQHUV¶RUJDQLVDWLRQDODQGRSHUDWLRQDO
URXWLQHVDUHFULWLFDOWRVXFFHVVDQGHQKDQFHSHUIRUPDQFH7KHPRVWGLVFHUQLEOHDVSHFWRIWKHLU
FRQFOXVLRQVZKLFKVXJJHVWVGHHSFRPSOH[LW\GHWHUPLQHVWKDWFXOWXUDOGLIIHUHQFHKDVOLPLWHG
HIIHFWLIWKHRUJDQLVDWLRQVDUHVLPLODU7KLVDSSDUHQWFRPSOH[LW\LVVXJJHVWHGWREHLQIOXHQWLDO
DQGPD\LOOXPLQDWHIXUWKHUDSSURSULDWHIDFWRUVRIUHOHYDQFHWRFRQVWUXFWLRQDOOLDQFHV


$Q$OOLDQFHWKHRUHWLFDOIUDPHZRUN
+DYLQJ FULWLFDOO\ UHYLHZHG OLWHUDWXUH UHODWLQJ WR FRQVWUXFWLRQ DOOLDQFLQJ VL[ IDFWRUV KDYH
HPHUJHG UHODWLQJ WR LQIOXHQFH DQG LQWHUDFWLRQ ZLWKLQ DQ DOOLDQFH DUUDQJHPHQW WKH\ DUH
LOOXVWUDWHG LQ )LJXUH  ZLWKLQ D WKHRUHWLFDO IUDPHZRUN  ,W FDQQRW EH GHWHUPLQHG IURP WKH
OLWHUDWXUH UHYLHZHG WKDW GRFXPHQWHG UHVHDUFK KDV FRQVLGHUHG DOO IDFWRUV LQ HYHU\ SLHFH RI
UHVHDUFK7KHIUDPHZRUNLVWKHUHIRUHSURSRVHGRQWKHSUHPLVHWKDWWKHLGHQWLILHGVL[IDFWRUVDUH
DOOUHTXLUHGWRGHYHORSDVXFFHVVIXODOOLDQFHLQDFRQVWUXFWLRQHQYLURQPHQW(DFKIDFWRUFDQ
WKHUHIRUHEHFRQVLGHUHGDVDQLQGHSHQGHQWYDULDEOHUHTXLULQJRWKHUVWREHDGGUHVVHGLQRUGHUWR
FUHDWHD VXFFHVVIXOFRQVWUXFWLRQDOOLDQFH)LJXUH LOOXVWUDWHV WKLV +RZHYHUE\QRW OLQNLQJ
WKHVHVL[IDFWRUVGLUHFWO\WKLVVKRZVWKDWWKHIDFWRUVDUHQRWLQWHUGHSHQGHQW


)LJXUH7KHRUHWLFDO$OOLDQFH)UDPHZRUN


5(6($5&+0(7+2'

7KLVVHFWLRQUHYLHZVDQGGHYHORSVWKHUHVHDUFKGHVLJQDQGFRQVLGHUVKRZWKHPHWKRGRORJ\ZLOO
SURYLGH D VRXQG EDVLV IRU WKH FKRVHQ UHVHDUFK PHWKRG WR DFKLHYH WKH UHVHDUFK DLP DQG
DVVRFLDWHGREMHFWLYHV7KHUHVHDUFKPHWKRGZLOODOORZWKHWKHRUHWLFDOIUDPHZRUNWREHWHVWHG
DQGFULWLFDOO\H[DPLQHGXVLQJHPSLULFDOGDWD







5HVHDUFKDSSURDFK

6HOHFWLQJDSSURSULDWHPHWKRGV WR WHVW WKH UHVHDUFKREMHFWLYHV OHDGV WKH UHVHDUFK WR FRQVLGHU
TXHVWLRQQDLUHV DQG LQWHUYLHZV GXH WR WKH PHWKRGRORJLFDO IRFXV &RQVLGHUDEOH OLWHUDWXUH LV
DYDLODEOHIRUUHVHDUFKHUVFRQFHUQHGZLWKHSLVWHPRORJ\ZKLFKLPSOLHVWKHQRWLRQWKDWTXDOLWDWLYH
UHVHDUFKLVIRUWKHJHQHUDWLRQRIWKHRU\DQGTXDQWLWDWLYHLVIRUWKHWHVWLQJRIWKHRU\)RUH[DPSOH
%U\PDQ  DGYRFDWHV WKDW FRQVLGHUDEOH EHQHILWV FDQ EH REWDLQHGZKHUH D VWDQFH LQ WKH
UHVHDUFKPHWKRGLVWDNHQWKDWDYRLGVIDOOLQJLQWRWKHVHQDUURZSDUDGLJPV+\GHS
VWDWHVWKDW³,QWURGXFLQJIRUPDOGHGXFWLYHSURFHGXUHVLQWRTXDOLWDWLYHUHVHDUFKFDQUHSUHVHQW
DQ LPSRUWDQW VWHS WRZDUGV DVVXULQJ FRQYLFWLRQ LQ TXDOLWDWLYH UHVHDUFK ILQGLQJV´ 6XFK
SURFHGXUHVPD\UHVLVWFULWLFLVPUHJDUGLQJWKHLQDGYHUWHQWLQFOXVLRQRIPL[HGPHWKRGVUHVHDUFK
3RVLWLYLVWWKHRU\WHVWLQJLVFRQFHUQHGZLWKWKHDVVHVVPHQWRIIDFWVDQGSKHQRPHQDLQDPDQQHU
WKDWLVRIWHQUHSHDWDEOHE\DQRWKHUUHVHDUFKHUIDFWVDUHJDWKHUHGTXDQWLILHGDQGDQDO\VHGLQD
PHWKRG WKDW FDQ EH UHSHDWHG  %LWHNLQH  FRQWHQGV WKDW GHGXFWLYH UHVHDUFK ZLWK
TXDQWLWDWLYH PHWKRGV LV WHVWHG RQ HOHPHQWV RI WKH HQYLURQPHQW WKDW DUH FRPSOLDQW WR
TXDQWLILFDWLRQDQGVWDWLVWLFDOPHWKRGVRIDQDO\VLV$QDWXUDOLVWLQWHUYLHZDSSURDFKZDVVHOHFWHG
IRUWKLVUHVHDUFKRQWKHEDVLVWKDWLWSHUPLWWHGWKHZLGHUH[SORUDWLRQRIIDFWRUVLGHQWLILHGLQWKH
OLWHUDWXUHUHYLHZWKDWDTXHVWLRQQDLUHDSSURDFKPLJKWLQDGYHUWHQWO\DYRLGWKURXJKWKHDEVHQFH
RIVXIILFLHQWO\GHWDLOHGLQIRUPDWLRQEHIRUHKDQG


'DWDFROOHFWLRQPHWKRG

+DYLQJJLYHQGXHFRQVLGHUDWLRQ WRDOWHUQDWLYHPHWKRGRORJLFDODSSURDFKHVDGDWDFROOHFWLRQ
PHWKRGZDV DGRSWHGXWLOLVLQJ VHPLVWUXFWXUHG LQWHUYLHZV  7KH DLPRI WKH UHVHDUFKZDV WR
GLVFRYHUZKDWIDFWRUVFDQPDNHDQDOOLDQFHVXFFHVVIXO7RFRQILUPWKDWDIDFWRUGRHVLQGHHG
FRQWULEXWHWRVXFFHVVDORZQXPEHURIREVHUYDWLRQVZLOOEHQHHGHGWRFRQILUPWKHVXLWDELOLW\
DQGUHOHYDQFHRIWKHIDFWRULQTXHVWLRQ%U\PDQHWDO FRQILUPVVXFKDQDSSURDFKDV
YDOLG DQG DYRLGV WKH QHHG WR FRQILUP VLPXOWDQHRXV IDFWRUV ,I WKH TXHVWLRQ KDG DQ LQYHUWHG
DSSURDFK WKDW LV WR VD\ HYHU\ VXFFHVVIXO DOOLDQFHKDV WKH IROORZLQJ IDFWRUV DPXFKJUHDWHU
SRSXODWLRQVDPSOHZRXOGEHQHFHVVDU\WRDFKLHYHVDWXUDWLRQ)UDQFLVHWDOFRQGXFWHG
VWXGLHV RQ VDWXUDWLRQ ZLWK LQWHUYLHZV RI PHGLFDO SHUVRQQHO 7KHLU ILQGLQJV FRQFOXGHG WKDW
VDWXUDWLRQRFFXUUHG DW UHODWLYHO\ ORZQXPEHUVRI DURXQG WHQ LQWHUYLHZVRQFRPSOH[ VXEMHFW
PDWWHUV7KLVUHVHDUFKGHPRQVWUDWHGWKDWIDFWRUVFDQEHFRQILUPHGZLWKVPDOOVDPSOHVDVWKH
IDFWRUVZHUHQHLWKHUUHOHYDQWQRUQHFHVVDU\LQHYHU\FDVH)RUWKLVUHVHDUFKLWFDQEHFRQWHQGHG
WKDWODUJHVDPSOHVDUHQRWSUDFWLFDODQGDUHXQOLNHO\WRSURGXFHIXUWKHULQIRUPDWLRQJLYHQWKH
ORRVHDVVRFLDWLRQRIWKHIDFWRUVHYLGHQWIURPWKHSULRUOLWHUDWXUHUHYLHZ$SRSXODWLRQVDPSOH
RIVL[ZDVFKRVHQZKLFKZDVFRQVLGHUHGVXIILFLHQWJLYHQWKHDSSDUHQWORRVHDVVRFLDWLRQRIWKH
IDFWRUV:LWKDQDUURZVDPSOHSRSXODWLRQRQO\SHUVRQVLQVXLWDEO\DSSURSULDWHSRVLWLRQVZHUH
DSSURDFKHGXVLQJSXEOLFDOO\DYDLODEOHLQIRUPDWLRQDQGUHTXHVWHGWRSDUWLFLSDWHLQLQWHUYLHZV
7KHVH LQGLYLGXDOVZHUH VFUHHQHG IRU VLJQLILFDQW VHQLRU H[SHULHQFHRIZRUNLQJRQDOOLDQFLQJ
SURMHFWVLQWKH8.WRHVWDEOLVKWKHLUVXLWDELOLW\WRFRPSHWHQWO\DQVZHUWKHLQWHUYLHZTXHVWLRQV
7KHXVHRIH[SHUWLQWHUYLHZVLVVXSSRUWHGE\WKHZRUNRI:DONHUDQG:DONHUZKRXVHG
WKHPLQWKHLUUHVHDUFKLQWRLQWHUQDWLRQDOUHODWLRQVKLSEDVHGSURMHFWSURFXUHPHQW

$QLQWHUYLHZVFKHGXOHRITXHVWLRQVZDVGHYHORSHGOLQNHGWRWKHVL[NH\IDFWRUVSUHVHQWHG
LQWKHWKHRUHWLFDOIUDPHZRUN  ,QDGGLWLRQWKHTXHVWLRQVZHUHVXIILFLHQWO\RSHQWRDOORZIXOO
H[SORUDWLRQRIWKHWRSLFWRFROOHFWGHHSDQGULFKLQIRUPDWLRQ$VPDOOSLORWVWXG\ZDVFRQGXFWHG
WRWHVWWKHTXHVWLRQVLQSDUWLFXODUZLWKUHJDUGWRFOHDUXQGHUVWDQGLQJWRHOLFLWYDOLGDQGUHOLDEOH


UHVSRQVHV%HIRUHDQ\LQGLYLGXDOVZHUHDSSURDFKHGHWKLFDODSSURYDOWRFRQGXFWWKHUHVHDUFK
ZDVREWDLQHGIURPWKH8QLYHUVLW\


'DWDDQDO\VLVPHWKRG

7KHDQDO\VLVRITXDOLWDWLYHLQWHUYLHZGDWDRIWHQXVHVWKHPDWLFDQDO\VLVDVLWLVZLGHO\XVHGDQG
DFFHSWHGE\ UHVHDUFKHUV$JXLQDOGR FRQWHQGV WKDW WKHPDWLFDQDO\VLVKDVQRDFFHSWHG
UHJXODU DSSURDFK RZLQJ WR WKH YDULDQFHV LQ FROOHFWHG UHVHDUFK GDWD +HZLWW HW DO¶V 
UHVHDUFKVXSSRUWVWKHYLHZVRI$JXLQDOGRDQGXVHGWKHPDWLFDQDO\VLVWRWUDQVIRUPVLJQLILFDQW
TXDQWLWLHVRI LQWHUYLHZGDWD LQWRDFRQGHQVHGVXPPDU\DQDO\VLV6XFKDPHWKRGRIDQDO\VLV
DOORZVSURPLQHQWWKHPHVWREHGUDZQWRJHWKHUIURPGLIIHUHQWGDWDVHWVDOORZLQJDSSURSULDWH
FRQFOXVLRQVWREHGUDZQ,QWHUYLHZVZHUHUHFRUGHGDQGWUDQVFULEHGWRDOORZUHOHYDQWFRQWHQW
WREH LGHQWLILHG LQ VXEVHTXHQW DQDO\VLV6XSHUIOXRXV LQIRUPDWLRQZDV UHPRYHGDQG UHOHYDQW
LQIRUPDWLRQZDVXWLOLVHGWRGHYHORSDQGDUWLFXODWHDSSURSULDWHFRQFOXVLRQV$JXLQDOGR
)ROORZLQJWKHWUDQVFULSWLRQRIWKHLQWHUYLHZVWKHGDWDZHUHH[DPLQHGWRHYDOXDWHDQGFRGHWKH
UHVSRQVHV VHSDUDWLQJ H[WUDQHRXV LQIRUPDWLRQ IURP WKDW ZKLFK ZDV DSSURSULDWH WR WHVW WKH
WKHRUHWLFDOIUDPHZRUN7KHVHLGHQWLILHGIDFWRUVZHUHWKHQUHFRUGHGE\ZD\RIUHFRUGVKHHWVLQ
RUGHUWKDWVXFKLQIRUPDWLRQFRXOGEHUHYLHZHGDVQHFHVVDU\GXULQJVXEVHTXHQWLQWHUSUHWDWLRQ
7KHFROOHFWHGGDWDZDVDQDO\VHGIRUUHVSRQVHVDQGHYLGHQFHWKDWZRXOGEHVXSSRUWLYHFRQWUD
LQGLFDWLYHRUQHXWUDOLQUHODWLRQWRWKHWKHRUHWLFDOIUDPHZRUNDQGLWVVL[NH\IDFWRUV


5(6($5&+5(68/76

7DEOH  SUHVHQWV D VXPPDU\ RI WKH UHVHDUFK UHVXOWV OLQNHG WR WKH IDFWRUV LQ WKH WKHRUHWLFDO
IUDPHZRUN7KHVXEVHTXHQWVXEVHFWLRQVEULHIO\GLVFXVVUHVHDUFKLQWHUYLHZILQGLQJVUHODWLQJWR
HDFKRIWKHVL[NH\IDFWRUV5HVXOWVUHODWLQJWRLQGLYLGXDOLQWHUYLHZUHVSRQGHQWVDUHUHIHUUHGWR
DVµ5HVSRQGHQWDQG¶WRSUHVHUYHWKHLUDQRQ\PLW\




7DEOH&RPSDUDWLYHDQDO\VLVEHWZHHQWKHRUHWLFDOIUDPHZRUNIDFWRUVDQGUHVHDUFK
UHVXOWV
7KHRUHWLFDO)UDPHZRUN
)DFWRUV
,QWHUYLHZ2XWFRPHV 'R2XWFRPHV6XSSRUW
WKH7KHRUHWLFDO
)UDPHZRUN"
$SSURSULDWH/HJDO
$JUHHPHQW
7KHFROOHFWHGHYLGHQFHSURYLGHVVLJQLILFDQWVXSSRUW
IRUWKLVDVSHFWRIWKHPRGHO([DPSOHVZHUHLGHQWLILHG
WRMXVWLI\WKLVDVSHFWZLWKLQWKHIUDPHZRUN
6XIILFLHQWHYLGHQFH
VXSSRUWVWKLVDVSHFWRI
WKHIUDPHZRUN
6XIILFLHQWO\'HYHORSHG
7HFKQRORJLFDO
$SSOLFDWLRQ
7HFKQRORJ\PD\LQIXWXUHEHHVVHQWLDOWRDOOLDQFHV
KRZHYHUWKHHYLGHQFHFROOHFWHGVXJJHVWHGWKDW
WHFKQRORJ\LVFXUUHQWO\YLHZHGDVDWRROWRDVVLVW
UDWKHUWKDQDVDUHTXLUHPHQWIRUVXFFHVV
,QVXIILFLHQWHYLGHQFHWR
VXSSRUWWKLVDVSHFWRI
WKHIUDPHZRUN
6DWLVIDFWLRQDQG9DOXH 6DWLVIDFWLRQKDVEHHQVKRZQE\WKHHYLGHQFHDV
SDUWLFXODUO\FKDOOHQJLQJWRGHWHUPLQHDVDIDFWRUIRU
VXFFHVV7KHVRFLDODQGQRQPDWKHPDWLFDOQDWXUHRI
VXFFHVVLVYHU\GLIILFXOWWRYDOLGDWHDVDTXDQWLILHG
PHWKRGRISURRI7KHPRUHVRFLDOQDWXUHRI
VDWLVIDFWLRQKRZHYHUFDQHQKDQFHTXDQWLWDWLYHPHWULFV
WKURXJKWKHUHDOLVDWLRQRIWKHEHQHILWVRIDQDOOLDQFH
6XIILFLHQWHYLGHQFH
VXSSRUWVWKLVDVSHFWRI
WKHIUDPHZRUN
&RPSHWLWLYH$GYDQWDJH &RPSHWLWLYHDGYDQWDJHVZHUHVKRZQWREHYDULHGLQD
VPDOOVDPSOHSRSXODWLRQDQGFDQQRWEHVDLGWREH
H[KDXVWLYH+RZHYHUWKLVVPDOOVDPSOHSRSXODWLRQ
KDVVKRZQWKDWWKHDGYDQWDJHVDUHQRWQHFHVVDULO\
FRPSHWLWLYHDJDLQVWSHHUVEXWFDQDOVREHDGYDQWDJHV
DJDLQVWWDUJHWVVXFKDVUHJXODWRU\IUDPHZRUNVDWD
OHYHORIQDWLRQDOOHJLVODWLRQ
6XIILFLHQWHYLGHQFH
VXSSRUWVWKLVDVSHFWRI
WKHIUDPHZRUN
,PSURYHG3HUIRUPDQFH ,PSURYHGSHUIRUPDQFHJHQHUDWHGVLJQLILFDQWLQSXW
IURPWKHUHVSRQGHQWV7KH\LQGLFDWHGWKDWVXFFHVV
ZRXOGYDOLGDWHWKHVHOHFWLRQRIWKHDOOLDQFHDQGZDV
WKHUHIRUHHVVHQWLDOWRMXVWLI\DPRYHDZD\IURPPRUH
WUDGLWLRQDOFRQWUDFWLQJPHWKRGV
6XIILFLHQWHYLGHQFH
VXSSRUWVWKLVDVSHFWRI
WKHIUDPHZRUN
2IIVLWH0DQXIDFWXULQJ 2IIVLWHPDQXIDFWXULQJKDVLQVXIILFLHQWHYLGHQFHWR
VXSSRUWWKHVXFFHVVRIDQDOOLDQFH7KHFROOHFWHG
HYLGHQFHLQGLFDWHGWKDWWKLVPD\HYHQWXDOO\VXSSRUW
SURJUDPPHVRIZRUNVKRZHYHUQRQHRIWKH
UHVSRQGHQWVDJUHHGWKDWWKLVZDVUHTXLUHGIRUVXFFHVV
$VSLUDWLRQVGRH[LVWWRLPSURYHWKLVDVSHFWDQGVRWKLV
PD\FKDQJHLQWKHIXWXUHSUHVHQWO\LWDSSHDUVWKDWWKLV
LVQRWUHTXLUHGIRUVXFFHVV
,QVXIILFLHQWHYLGHQFHWR
VXSSRUWWKLVDVSHFWRI
WKHIUDPHZRUN


/HJDOFRQVLGHUDWLRQV

7KLV IDFWRU JHQHUDWHG VWURQJ UHSOLHV IURP DOO UHVSRQGHQWV DQG WKHLU UHVSHFWLYH H[SHULHQFHV
JHQHUDWHG FRQVLGHUDEOH UHIOHFWLRQ )RU H[DPSOH 5HVSRQGHQW  LQGLFDWHG WKDW LQDSSURSULDWH
FRQWUDFWXDODJUHHPHQWZRUGLQJFDQFDXVHLQGLYLGXDOVWRUHIUDLQIURPFRQWULEXWLQJLQDPDQQHU
WKDW WKH\GHHPHGWREHEHQHILFLDO WRDQDOOLDQFH ,QDGGLWLRQFRQILGHQWLDOLW\RUODFNWKHUHRI
FUHDWHG DQ DWPRVSKHUH WKDW SUHYHQWHG LQQRYDWLRQ EHLQJ LQWURGXFHG 5HVSRQGHQW  IXUWKHU
VXSSRUWHGWKLVYLHZDQGKLJKOLJKWHGWKHFRPSOH[LW\UHJDUGLQJLQWHOOHFWXDOSURSHUW\ULJKWVDQG
WKH FKDOOHQJHV WKLV LQWURGXFHG  )LYH RXW RI WKH VL[ UHVSRQGHQWV JDYH FOHDU H[DPSOHV DQG
LQGLFDWLRQVWKDWDQDSSURSULDWHDOOLDQFHDJUHHPHQWHQDEOHGWKHDOOLDQFHWRIXQFWLRQLQWKHPRVW
EHQHILFLDOPDQQHU([DPSOHVRILQDSSURSULDWHGUDIWLQJZHUHIHOWWRKLQGHUWKHZLGHUDOOLDQFH


SHUIRUPDQFH DQG PDQ\ DJUHHPHQWV ZHUH VXJJHVWHG WR FRQWDLQ SKUDVHRORJ\ DQG ODQJXDJH
GHVLJQHGWRSURYLGHEHWWHUPHQWWRDVLQJOHSDUW\VRPHWLPHVDWWKHH[SHQVHRIRWKHUSDUWLHV1R
UHVSRQGHQWVRIIHUHGDQ\HYLGHQFHWRVXJJHVWRUFRQWUDGLFWWKLVZLGHO\KHOGYLHZSRLQWDQGWKLV
VWURQJO\LQGLFDWHVWKHYDOLGLW\RIWKHLQFOXVLRQLQWKHIUDPHZRUNRIWKLVIDFWRU6DYHIRURQH
UHVSRQGHQW DOO UHPDLQLQJ UHVSRQGHQWV FLWHG H[DPSOHV ZKHUH WKH\ IHOW DQ DJUHHPHQW ZDV
LQDSSURSULDWHO\ GUDIWHG SUHYHQWLQJ VXSHULRU SHUIRUPDQFH:LWK WKLV HYLGHQFH UHFRUGHG LW LV
UHDVRQDEOHWRVXJJHVWWKDWWKLVIDFWRURIWKHIUDPHZRUNZDVDSSURSULDWHO\VXSSRUWHG


7HFKQRORJLFDODGYDQFHPHQWV

7KH UHVXOWV IRU WKH LQWHUOLQNLQJ UHODWLRQVKLS EHWZHHQ DOOLDQFHV DQG WHFKQRORJ\ ZHUH E\
FRPSDULVRQ ZLWK RWKHU DVSHFWV RI WKH IUDPHZRUN FRQVLGHUDEO\ OHVV GHILQLWLYHPDNLQJ DQ\
MXGJHPHQWPRUHFKDOOHQJLQJ2IWKHVL[UHVSRQGHQWVWKUHHGLGQRWDUWLFXODWHDQ\SRWHQWLDOXVH
IRUWHFKQRORJ\LQFUHDWLQJRUHQKDQFLQJWKHVXFFHVVRIDOOLDQFHV)URPWKHVHWKUHHUHVSRQGHQWV
LW FDQ EH GHWHUPLQHG WKDW WHFKQRORJ\ GRHV QRW FRQWULEXWH WR D VXFFHVVIXO DOOLDQFH 7ZR
UHVSRQGHQWVIXUWKHULQGLFDWHGWKDWWHFKQRORJ\LVVLPSO\QRWGHVLUHGE\FOLHQWRUJDQLVDWLRQVDQG
WKH\DUHXQZLOOLQJWRLQWHJUDWHWHFKQRORJ\LQWRWKHLUZRUNLQJSUDFWLFHV)URPDOOUHVSRQGHQWV
WKHUHZDVQRFOHDUHYLGHQFHWKDWWHFKQRORJ\LVUHTXLUHGIRUDVXFFHVVIXODOOLDQFH7KHUHZHUH
VRPHVXJJHVWLRQVWKDWWHFKQRORJ\FDQDQGPD\KHOSDQDOOLDQFHDQGVRPHIHOWWKHQHHGWRRIIHU
WHFKQRORJLFDOVROXWLRQVLQRUGHUWRGLIIHUHQWLDWHWKHPVHOYHVIURPWKHFRPSHWLWLRQ+RZHYHUQR
HYLGHQFHZDVRIIHUHGWKDWVXSSRUWHGWKHWHFKQRORJLFDODVSHFWRIWKHIUDPHZRUNDQGVHSDUDWHO\
GLVWLQJXLVKLQJDPELWLRQDQGEXVLQHVVGHYHORSPHQWIURPVXFFHVVIXODSSOLFDWLRQ$PELWLRQIRU
LPSURYHPHQWLQWHFKQRORJ\KRZHYHUGRHVQRWDSSHDUWRFRQILUPWKDWWHFKQRORJLFDODSSOLFDWLRQV
DUHQHFHVVDU\IRUVXFFHVVLQDQDOOLDQFHHQYLURQPHQW7KHUHIRUHLQVXIILFLHQWHYLGHQFHH[LVWHG
WRVXSSRUWWKLVIUDPHZRUNIDFWRU


6DWLVIDFWLRQDQGYDOXH

5HVSRQGHQWVSURYLGHG WKHLURSLQLRQVDV WRZKDW WKH\KDG IRXQGVDWLVI\LQJDQGGLVVDWLVI\LQJ
DERXW WKHLU DOOLDQFLQJ H[SHULHQFHV&RPPRQ IDFWRUV UHODWLQJ WR GLVVDWLVIDFWLRQZHUHPDLQO\
FHQWUHGDURXQGEHKDYLRXUDOFKDOOHQJHVLQWKDWLQGLYLGXDOVGLGQRWHPEUDFHWKHFRQFHSWVRIDQ
DOOLDQFHDQGZHUHQRWPRGLI\LQJWKHLURZQEHKDYLRXUIRUWKLVHQYLURQPHQW7KHUHVSRQGHQWV
ZHUH QHDUO\ XQLILHG LQ GHFODULQJ VXFK EHKDYLRXU DV GHWUDFWLQJ IURP WKH VDWLVIDFWLRQ RI DQ
DOOLDQFH2QHUHVSRQGHQWLQGLFDWHGWKDWVDWLVIDFWLRQZDVORRVHO\OLQNHGWRWKHYLDELOLW\RIWKH
EXVLQHVVFDVHIRUWKDWSDUWLFXODUSURMHFW7KLVUHVSRQGHQWLQGLFDWHGWKDWWKHSURMHFWZDVSUREDEO\
OHVVOLNHO\WRFRQWLQXHLIVDWLVIDFWLRQFRXOGQRWEHDFKLHYHG7KUHHUHVSRQGHQWVZHQWIXUWKHU
VWDWLQJWKDWWKHDFKLHYHPHQWRIVDWLVIDFWLRQZRXOGYDOLGDWHWKHEXVLQHVVPRGHODQGOHDGWRLWV
GHYHORSPHQW6DWLVIDFWLRQZDVGHHPHGE\UHVSRQGHQWVWRFKDQJHWKHYLHZRQFRQWUDFWLQJLQ
JHQHUDODQGFRXOGOHDGWRVKDSLQJIXWXUHRXWFRPHV3RVLWLYHVDWLVIDFWLRQZRXOGDSSHDUWRDOORZ
WKH UHVSRQGHQWV WR MXVWLI\ FRQWUDFWV HQJDJHPHQWV DQG EHKDYLRXU EDVHG DW OHDVW SDUWLDOO\ RQ
VDWLVIDFWLRQZKLFKLVXQXVXDOSUDFWLFH ,WZRXOGEHXQVXSSRUWDEOHIURPWKLVUHVHDUFKWRVWDWH
WKDWQHJDWLYHVDWLVIDFWLRQZRXOGPHDQWKDWDQDOOLDQFHZRXOGEHXQVXFFHVVIXO+RZHYHULWLV
UHDVRQDEOH WR VWDWH WKDW SRVLWLYH VDWLVIDFWLRQ FDQ EH OLQNHG ZLWK D SRVLWLYH DQG VXFFHVVIXO
DOOLDQFH7KLVLVVXSSRUWHGE\WKHUDQJHRIUHVSRQVHVJLYHQWKDWDOOLDQFHVEURXJKWFRQVLGHUDEOH
LQQRYDWLRQDQGYDOXHIRUPRQH\ ,W LV WKHUHIRUHUHDVRQDEOH WRVXJJHVW WKDW WKLV IDFWRURI WKH
IUDPHZRUNZDVDSSURSULDWHO\VXSSRUWHG




&RPSHWLWLYHDGYDQWDJH

7KHGDWDDQDO\VHGLQGLFDWHGVLJQLILFDQWGLVVDWLVIDFWLRQZLWKDOOLDQFHDUUDQJHPHQWVRYHUDOODQG
VRPHUHVSRQGHQWVVXJJHVWHGWKDWDOOLDQFHSHUIRUPDQFHZDVEHORZH[SHFWDWLRQV2QHSDUWLFXODU
UHVSRQVHLQGLFDWHGWKDWWKHFOLHQWRUJDQLVDWLRQKDGEHFRPHRYHUZKHOPHGDQGZDVDWWHPSWLQJ
WR XWLOLVH DQ DOOLDQFH DUUDQJHPHQW LQ RUGHU WR RYHUFRPH PRVW GLIILFXOWLHV ZLWK FRQWUDFWLQJ
DUUDQJHPHQWV6LPLODUYLHZVZHUHH[SUHVVHGE\DQRWKHUUHVSRQGHQWLQWKDWWKH\ZHUHQRWDEOH
WR FKDQJH EHKDYLRXU WR VXLW WKH DOOLDQFH HQYLURQPHQW DQG ZHUH H[SHFWLQJ LPSURYHPHQWV
LPPHGLDWHO\7KHHYLGHQFHFRQWLQXHGWKDWVXFKHQYLURQPHQWVHQDEOHGDQHQYLURQPHQWZKHUH
WKHYDULRXVSDUWLHVFDQOHDUQIURPWKHRWKHUSDUWLHVFUHDWLQJDJUHDWHUDQGPRUHDFFXUDWHIORZ
RILQIRUPDWLRQ$QRWKHUUHVSRQGHQWLQGLFDWHGWKDWUHVRXUFHVFRXOGEHFDSWXUHGHDUOLHUDQGWRRN
SURGXFWLRQ FDSDFLW\ DZD\ IURP WKH RWKHU PDUNHW FRPSHWLWRUV WKHUHE\ HQKDQFLQJ DQG
GLVWLQJXLVKLQJ WKHLURIIHULQJ 7KHGHILQLQJRI D FRPSHWLWLYH DGYDQWDJHSURYLGHV VLJQLILFDQW
VFRSHIRUDZLGHYDULDWLRQLQDQVZHUVDQGLQGXVWU\DSSHDUVWREHGHYHORSLQJEXVLQHVVPRGHOV
WKDW UHSUHVHQW D VLJQLILFDQW GHSDUWXUH IURP WUDGLWLRQDO DUUDQJHPHQWV EHWZHHQ D FOLHQW DQG D
FRQWUDFWRU DQG VR IRUWK 2QH UHVSRQGHQW KLJKOLJKWHG KRZ WKH LQWHJUDWLRQ RI D VHULHV RI
FRQWUDFWLQJJURXSVSURYLGHGPDUNHWWHVWLQJRIDPXOWLELOOLRQSRXQGFDSLWDOGHYHORSPHQWSODQ
7KLV SODQ ZDV UHYLHZHG E\ WKH LQGXVWU\ UHJXODWRU ZKR DSSURYHG LW EDVHG RQ WKH DOOLDQFH
YDOLGDWLQJ WKDW WKHEXVLQHVVSODQZDVGHOLYHUDEOH7KLVSDUWLFXODUDOOLDQFHKDGFOHDUSODQV WR
GHOLYHUNQRZQRXWFRPHVDQGWKH\ZHUHFOHDULQWKHLUXVHRIWKHDOOLDQFHDUUDQJHPHQWWRGRVR
2ISDUWLFXODUGLVWLQFWLRQWRWKLVH[DPSOHZDVWKDWWKHUHODWLRQVKLSZDVPXWXDOO\EHQHILFLDOWR
ERWKSDUWLHVDQGERWKUHFHLYHGEHQHILWVLQWKDWWKHFOLHQWRUJDQLVDWLRQ¶VEXVLQHVVSHUIRUPDQFH
LPSURYHGZKLOVW WKHFRQWUDFWRUVJDLQHGDFFHVV WRDUHDVRIWKHFOLHQWRUJDQLVDWLRQ¶VEXVLQHVV
WKDW ZDV QRW RSHQO\ DYDLODEOH WR WKHP SUHYLRXVO\ )URP WKH ILQGLQJV RI WKH UHVHDUFK LW LV
UHDVRQDEOH WR DVVHUW WKDW WKLV WHVW FRQILUPHG WKH LPSRUWDQFH RI WKH DOOLDQFH LQ SURYLGLQJ D
FRPSHWLWLYHDGYDQWDJHDQGWKHUHIRUHWKLVIDFWRU¶VLQFOXVLRQLQWKHIUDPHZRUNZDVDSSURSULDWH


,PSURYHGSHUIRUPDQFH

7KH LQWHUYLHZ TXHVWLRQV UHODWHG WR LPSURYLQJ SHUIRUPDQFH JHQHUDWHG VLJQLILFDQWO\ YDULHG
UHVSRQVHVIURPDOOUHVSRQGHQWV,PSURYLQJIURPDUHODWLYHVWDUWLQJSRVLWLRQFRXOGLQIOXHQFHWKH
RXWFRPH DQG UHVSRQVHV E\ VKRZLQJ WKDW WKLV PDWWHU LV QRW UHOHYDQW 7KH TXHVWLRQV ZHUH
VWUXFWXUHGLQDPDQQHUWKDWEURDGO\IROORZHGDSURMHFW¶VOLIHF\FOHVWDUWLQJDWSUHFRQWUDFWSKDVHV
PRYLQJWRGHYHORSPHQWSKDVHVDQGFRQFOXGLQJZLWKUHWURVSHFWLYHTXHVWLRQVGHVLJQHGWRUHIOHFW
XSRQH[SHULHQFHV$TXHVWLRQUHJDUGLQJSULRUH[SHFWDWLRQVSURGXFHGVLJQLILFDQWUHVSRQVHVWKDW
LQGLFDWHG WKDW PDQ\ SRWHQWLDO KLQGUDQFHV WR SHUIRUPDQFH H[LVWHG UDQJLQJ IURP HPSOR\LQJ
FRPSDQLHVUHVWUDLQLQJSHUIRUPDQFHGXHWRFRPSDQ\RSHUDWLRQJXLGHOLQHVWRLQGLYLGXDOVWKDW
GLGQRWRSHQO\HPEUDFHFKDQJH7KHVHUHVSRQVHV LQGLFDWHDJHQHUDO OHYHORIH[SHULHQFHDQG
IUXVWUDWLRQ E\ WKH UHVSRQGHQWV \HW WKH UHVSRQVHV GLG QRW GLUHFWO\ VXSSRUW WKLV DVSHFW RI WKH
IUDPHZRUN 7KH TXHVWLRQV DLPHG DW WKH ODWHU VWDJHV RI SURMHFW OLIHF\FOH DOWHU WKLV QRQ
FRQILUPDWRU\DSSHDUDQFHDVUHVSRQVHVJHQHUDOO\VXSSRUWHGLPSURYLQJWKHDOOLDQFHSHUIRUPDQFH
7UDLQLQJ DQG LQGXFWLRQ ZHUH LGHQWLILHG E\ DOO UHVSRQGHQWV DV HVVHQWLDO WR LPSURYLQJ
SHUIRUPDQFH 6XFK WUDLQLQJ UDQJHG IURP IRUPDO VKRUW FRXUVHV WR D SHUVRQDO LQGXFWLRQZLWK
SHUVRQV GHPRQVWUDWLQJ KRZ LQGLYLGXDOV VKRXOG EHKDYH7KH HYLGHQFH VXJJHVWV WKDW WUDLQLQJ
EULQJVVLJQLILFDQWLPSURYHPHQWWRDOOLDQFHV7KLVDSSDUHQWPLVDOLJQPHQWVXJJHVWVDSRVVLEOH
LPSURYHPHQWRIWKHJHQHUDOVWUXFWXUHDQGDUUDQJHPHQWRIDOOLDQFHV  ,W UHPDLQVDSRVVLELOLW\
WKDW WKHVH SHUIRUPDQFH LPSURYHPHQWV DUH GRFXPHQWHG \HW VLPSO\ NHSW KLGGHQ IURP WKH
RSHUDWLYHVZLWKLQDIUDPHZRUN7KHHYLGHQFHJDWKHUHGVXJJHVWVWKDWVXFFHVVDQGLPSURYHPHQW


DUH EURDGO\ DOLJQHG HYHQ LI WKH OLQN LV OHVV FOHDUO\ GHILQHG DQG WKXV VXSSRUWHG WKLV IDFWRU¶V
LQFOXVLRQLQWKHIUDPHZRUN


2IIVLWHPDQXIDFWXULQJ

)URPWKHHYLGHQFHFROOHFWHGUHVSRQGHQWVZHUHQRWHQWLUHO\LQDJUHHPHQWDVWRZKDWFRQVWLWXWHV
RIIVLWHPDQXIDFWXULQJ JLYLQJ VXSSRUW WR WKH YDULDWLRQ RI GHILQLWLRQV VXUURXQGLQJ WKLV WRSLF
6RPH UHVSRQGHQWV EHOLHYHG PDWHULDO FRPSRQHQW VXESDUWV VXFK DV EULFNV ZHUH RIIVLWH
PDQXIDFWXUHG RWKHUV YLHZHG LWHPV VXFK DV IXOO\ DVVHPEOHG PRGXODU EXLOGLQJV DV RIIVLWH
PDQXIDFWXUHGFRPSRQHQWVDVWKHVHZRXOGSUHYLRXVO\KDYHEHHQEXLOWPRVWO\RQDVLWH:LWK
WKLVYDULDQFHRIRSLQLRQWKHSRVVLEOHRXWFRPHVFRXOGKDYHEHHQHTXDOO\YDULHGDQGGLIILFXOWWR
HVWDEOLVK5HVSRQGHQW  JDYH H[DPSOHV RI KRZ D SDUWLFXODU DOOLDQFHZDV DWWHPSWLQJ WR XVH
RIIVLWHPDQXIDFWXULQJWRHQKDQFHWKHLUSDUWLFXODURIIHULQJ7KHUHPDLQLQJUHVSRQGHQWVVKDUHGD
FRPPRQ YLHZSRLQW WKDW RIIVLWH PHWKRGV FDQ EH XWLOLVHG WR VXSSRUW FRQVWUXFWLRQ DFWLYLWLHV
KRZHYHU HDFK UHVSRQGHQW LGHQWLILHG D SDUWLFXODU FKDOOHQJH WR LPSOHPHQW VXFK PHWKRGV
)XUWKHUPRUH HDFK UHVSRQGHQW JDYH UHSOLHV WKDW VLPSO\FRQYH\HGRIIVLWHPDQXIDFWXULQJDV D
SRWHQWLDODUHDRILPSURYHPHQW 5HVSRQGHQWKDGWKHPRVWFOHDUDQGXQDPELJXRXVRSLQLRQ
WKDWDOOLDQFHDUUDQJHPHQWVDQGRIIVLWHPDQXIDFWXULQJZHUHWZRLQGHSHQGHQWWRSLFVDQGKDYH
QR LQWHUOLQNLQJ HIIHFW XSRQ HDFK RWKHU 6HSDUDWLQJ WKH GLVWLQFWLRQ EHWZHHQ DVSLUDWLRQ DQG
FRUURERUDWLRQRIVXFFHVVMXVWLILHVGUDZLQJWKHFRQFOXVLRQWKDWRIIVLWHPDQXIDFWXULQJGRHVQRW
DSSHDUWREHUHTXLUHGIRUDQDOOLDQFHWREHVXFFHVVIXODQGWKHUHIRUHWKLVIDFWRU¶VLQFOXVLRQLQWKH
IUDPHZRUNZDVQRWVXSSRUWHG


',6&866,21$1'&21&/86,216

7KHUHVHDUFKDQDO\VLVKDVVKRZQWKDW WZRRIWKHRULJLQDOIDFWRUVLQ WKHIUDPHZRUNZHUHQRW
VXSSRUWHGE\WKHUHVHDUFKFRQGXFWHGRIIVLWHPDQXIDFWXULQJDQGWHFKQRORJLFDODGYDQFHPHQWV
7KHH[FOXVLRQRIWKHVHIDFWRUVOHDYHVIRXUWKDWZHUHVXSSRUWHGE\WKHUHVHDUFK+RZHYHUWZR
QHZ IDFWRUV HPHUJHG IURP WKH LQWHUYLHZ DQDO\VLV WKDW ZHUH QRW DV VWURQJO\ SUHVHQW LQ WKH
OLWHUDWXUHUHYLHZHGµ,QYHVWPHQWLQDSSURSULDWHDOOLDQFHVWUDWHJLHVLQFOXGLQJWUDLQLQJLVVXHV¶
DQG µWKHFRQWURODQGDOORFDWLRQRI ULVN¶ZHUH WKH WZRQHZIDFWRUV LGHQWLILHGDV LPSRUWDQW WR
VXFFHVVIXODOOLDQFHV$OOVL[LQWHUYLHZHHVLGHQWLILHGWKHVHWZRIDFWRUVDVNH\UHTXLUHPHQWVIRU
DQDOOLDQFHWRSURFHHGLQDSURGXFWLYHPDQQHU

5LVNLQUHODWLRQWRDOOLDQFHDUUDQJHPHQWVLVQRWGLVFXVVHGLQJUHDWGHWDLODVGLVFRYHUHGGXULQJ
WKHOLWHUDU\UHYLHZSKDVH6LJQLILFDQWOLWHUDWXUHLVDYDLODEOHWRGLVFXVVULVNDVDQLVRODWHGWRSLF
KRZHYHUQRVSHFLILFULVNUHVHDUFKLQUHODWLRQWRDOOLDQFHVLQFRQVWUXFWLRQZDVLGHQWLILHG)RUWKLV
UHDVRQLWFRXOGQRWEHMXVWLILHGIRULQFOXVLRQLQWRWKHLQLWLDOWKHRUHWLFDOIUDPHZRUN5HVHDUFK
UHVSRQGHQWVVXJJHVWHGWKDWULVNPDQDJHPHQWZRXOGEHEHWWHUVXLWHGLI LWZDVPRYHGLQWRDQ
DOOLDQFH DUHQD UDWKHU WKDQ LWV XWLOLVDWLRQE\ LQGLYLGXDORUJDQLVDWLRQV6XFKDGHYHORSPHQW LV
EURDGO\LQOLQHZLWKUHVHDUFKE\0LOOVHWDOZKRVWDWHGWKDWWRROVFDQEHXVHGWRGHILQH
YDOXHDWDSURMHFW¶VLQFHSWLRQ(TXDOO\WKLVFRXOGEHWHVWHGE\UHYDOLGDWLQJWKHDOOLDQFHPRGHO
IRU D FKDQJH ZKHUH DSSURSULDWH ULVN PDQDJHPHQW WRROV ZHUH LQFOXGHG SULRU WR D SURMHFW¶V
FRPPHQFHPHQWUHPRYLQJVXFKGHFLVLRQVHQWLUHO\IURPWKHLQGLYLGXDOVRZQJUDVSDQGUHVROYLQJ
VXFKLVVXHVLQDPRUHRSHQDQGSURMHFWOHYHOPDQQHU

6LJQLILFDQWHYLGHQFHZDVSURYLGHGE\WKHUHVSRQGHQWVZLWKUHJDUGWRZLGHFULWLFLVPRIDOOLDQFH
SURMHFWVVWDWLQJDQH[SHFWDWLRQRQWKHRSHUDWRUVRIVXFKDJUHHPHQWVWRVLPSO\MXVWZRUNLWRXW


&RPSOH[DJUHHPHQWVODFNRIWUDLQLQJDQGXQIXOILOOHGSRWHQWLDOOHIWWKHUHVSRQGHQWVTXHVWLRQLQJ
WKHXVHDQGFDSDELOLW\RIDOOLDQFHDJUHHPHQWV7KHXVHRIDSUHSODQQHGLQYHVWPHQWVWUDWHJ\
FRXOGDOORZDQRUJDQLVDWLRQWRDGGUHVVWKHFRPPRQLVVXHVLGHQWLILHGE\WKHUHVSRQGHQWVZKLFK
FRXOG EH MXVWLILHG RQ WKH EDVLV RI RSWLPLVLQJ UHWXUQV +RZHYHU WKLV ZRXOG UHTXLUH IXUWKHU
YDOLGDWLRQWRHQJDJHDQGUHILQHWKHSRWHQWLDOVFRSHIRUDQLQYHVWPHQWVWUDWHJ\

7KHFULWLFDODQDO\VLVDERYHKDVVXSSRUWHGWKHLQFOXVLRQRIWKHIROORZLQJWZRIDFWRUVLQWRWKH
UHYLVHGIUDPHZRUN

 2SHUDWLRQRIDVXLWDEOHVKDUHGULVNPDQDJHPHQWV\VWHPDQG
 $QDOOLDQFHLQYHVWPHQWVWUDWHJ\

7KHUHYLVHGIUDPHZRUNVKRZQLQ)LJXUHLVWKHUHIRUHWKHUHVXOWRIDSSURSULDWHHYDOXDWLRQRI
ERWKWKHWKHRUHWLFDODQGHPSLULFDOHYLGHQFHJDWKHUHGE\WKLVUHVHDUFK)XUWKHUPRUHWKHFULWLFDO
HYDOXDWLRQKDVVXSSRUWHGWKHSURSRVHGUHYLVLRQVWR WKHWKHRUHWLFDOIUDPHZRUN3UHYLRXVO\LQ
WKLVUHVHDUFKWKHLPSRUWDQFHRIWKHVRFLDOG\QDPLFVRQFRQVWUXFWLRQKDVEHHQFRQWHQGHGDVRIWHQ
EHLQJLJQRUHG7KHUHIRUHWKHIUDPHZRUNKDVEHHQUHYLVHGWRUHIOHFWWKHDFWXDOH[SHULHQFHVRI
WKH UHVSRQGHQWV UHODWLQJ WR DOOLDQFH SURMHFWV ZKHUH GLIILFXOWLHV KDYH DULVHQ 7KH LQLWLDO
IUDPHZRUNZDVIRUPHGLQDPRUHWHFKQLFDOPDQQHUDQGGLGQRWJLYHVXIILFLHQWFRQVLGHUDWLRQWR
WKHµKXPDQG\QDPLFV¶RIFRQVWUXFWLRQSURMHFWV


)LJXUH5HYLVHG$OOLDQFH)UDPHZRUN

'HILQLQJDQLQGXVWU\VWDQGDUGRQZKDWDQDOOLDQFHFDQEHDQGHTXDOO\DVLPSRUWDQWDVWRZKDW
LWFDQQRWEHFRXOGSURYLGHDJUHDWHULQIOXHQFHWKDQDQDUURZO\IRFXVVHGSLHFHRIUHVHDUFK:LWK
DQLQGXVWU\VWDQGDUGGHILQLWLRQRIDOOLDQFLQJWKLVUHVHDUFKFRXOGEHGHYHORSHGWRFRQWULEXWHWR
WKH HVWDEOLVKPHQW RI DQ LQGXVWU\ VWDQGDUG IUDPHZRUN IRU WKH HQJDJHPHQW DQG RSHUDWLRQ RI
DOOLDQFHV7KH%ULWLVK6WDQGDUG,QVWLWXWLRQ¶V>%6,@%6,62%6,KDVFRQWULEXWHG
WRWKLVLQWHUPVRISURYLGLQJPRUHFODULW\LQWKHGHILQLWLRQDQGXQGHUVWDQGLQJRIFROODERUDWLYH
UHODWLRQVKLSVDQGWKLVUHVHDUFKLVVHHQDVFRQWULEXWLQJWRIXUWKHUGHYHORSPHQWRIVWDQGDUGVDQG
DJUHDWHUXQGHUVWDQGLQJRIDOOLDQFLQJ

*LYHQWKHVPDOOVDPSOHVL]HRIWKHUHVHDUFKWHVWFRQGXFWHGLWLVVXJJHVWHGWKDWIXUWKHUHPSLULFDO
UHVHDUFK ZLWK D ODUJHU VDPSOH VL]H VKRXOG EH FRQGXFWHG LQ RUGHU WR YDOLGDWH WKH UHYLVHG
IUDPHZRUNGHYHORSHGIURPWKLVUHVHDUFKLQYHVWLJDWLRQ





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